
there is the strongest possible incentive to inventive
ingenuity and commercial initiative. No doubt we

shall before long be able to supply our nitrogen needs
at will.

ACIDOSIS AND THE REACTION OF THE BLOOD
Like the body temperature and the osmotic pressure

of the blood, the normal neutrality or alkalinity of the
circulating mediums of the organism is adjusted by a

mechanism within the body, but permanently main-
tained by exchanges with the environment. Through-
out the animal body, while life exists, there occurs a

regular formation of acid substances, excretory prod-
ucts of metabolism.1 As they form, these various
matters, carbonic acid, sulphuric acid and phosphoric
acid in the main, immediately combine, but only par-
tially, according to their several avidities, with the
basic constituents of protoplasm and blood. In patho-
logic conditions, great quantities of aceto-acetic acid
and beta-oxybutyric acid may be produced and claim
their share of base. Thus, through resulting changes
in equilibriums between bases and acids, normal
metabolism steadily operates to lower the unvarying
alkaline reaction of the body. This tendency is held
sharply in check by special protective mechanisms,
acting coordinately, in cooperation and regular suc-

cession. The likelihood of a disturbance of the normal
protective equilibrium between bases and acids is held
in check by the kidney, which, in the process of urine
formation, reverses the reaction of neutralization of
acid and restores to the blood that alkali which has
served as a carrier of acid.
An appreciation of the preceding point of view will

make it easier to understand what has seemed to many
like a physiologic paradox. We are assured that con¬
ditions of acidosis, that is, undue production of acid,
may arise in thè organism, and yet the real acidity or
reaction of the blood as indicated by its hydrogen ion
concentration may remain essentially unaltered. The
excess of acid is in large measure lost by the regula¬
tory devices of the kidney. Nevertheless, there are

demonstrable effects of acidosis in the blood, particu¬
larly in the extreme form in which it may be encoun¬

tered in diabetes, in which pathologic appearance of
unusual and abnormal products of metabolism occurs.

The chemists at the Hospital of the Rockefeller Insti¬
tute for Medical Research, Drs. Van Slyke, Stillman
and Cullen,2 have demonstrated that, while in acidosis
the hydrogen ion concentration of the blood may not
be altered, its reserve alkalinity (ability to retain nor¬

mal reaction despite addition of acid) is decreased, and
that the decrease can be measured by a variety of
methods. For example, normal serum binds about 75

1. We have quoted liberally in this discussion from the paper pre-
sented at the Eighth International Physiological Congress at Vienna,
September, 1910, by L. J. Henderson: A Critical Study of the Process
of Acid Excretion, Jour. Biol. Chem., 1911, ix, 403.

2. Van Slyke, D. D.: Stillman, E., and Cullen, G. E.: The Nature
and Detection of Diabetic Acidosis, Proc. Soc. Exper. Biol. and Med.,
1915, xii, 165.

per cent, of its volume of carbon dioxid. In diabetic
acidosis, the capacity to hold this acid product of
metabolism in solution may become as low as 20 per
cent. Similarly, although the hydrogen ion concentra¬
tion (or acidity) of untreated blood plasma itself is
about the same in normal condition and in acidosis,
in the latter condition, as follows from the reasoning
of L. J. Henderson, the ability of the blood to main¬
tain its reaction when treated with acid must be low¬
ered. This is actually demonstrated by the newer

results. Addition of a volume of fiftieth-normal
hydrochloric acid to ordinary plasma of healthy indi¬
viduals gives a practically neutral solution. Plasma
from patients in acidosis becomes acid under the same

treatment. The regulation and the supply of alkali
are no longer adequate. The loss of "reserve alka¬
linity" betrays itself, even in the blood, when careful
methods of investigation, of which these are illustra¬
tions, are employed.

THE RELATION OF SELECTIVE TISSUE
AFFINITY TO INFECTION

In our conception of an infectious process, the fact
that many pathogenic bacteria possess a predilection
for certain tissues is fundamental. Koch and his asso-
ciates recognized this important factor, and formu-
lated laws for the study of the etiologic relationship
between bacteria and disease whereby the causative
agents in many infectious diseases have been deter-
mined. Furthermore, it has been observed that at
some time during the course of most infections there is
a bacteremia. This condition is usually of short dura-
tion, and the bacteria rapidly become localized in some

certain part of the body, giving rise to pathologic
changes quite often characteristic of the invading
organism. For example, in lobar pneumonia the pneu-
mococcus enters the blood stream and localizes in the
lungs, while in typhoid fever Bacillus typhosus holds
a definite predilection for the lymphoid elements of the
gastro-intestinal tract and spleen. In these and many
other infectious diseases, the invading organisms may
exhibit marked variations in virulence, but their speci-
ficity for particular tissues is quite constant.
On the other hand, there are many species of bac¬

teria, such as the streptococcus group, which may
invade almost any tissue of the human body and give
rise to a great variety of pathologic changes. In recent
years, evidence has been advanced which indicates
that, even among these bacteria, different strains may
have a very marked tissue affinity. As early as 1902,
Forssner1 recognized such a possibility. He found that
streptococci obtained from various sources, when
grown artificially on kidney tissue or in extracts of
that tissue, would localize in the kidneys of animals
when injected intravenously. But the great impor¬
tance of this elective tissue affinity in infections with

1. Forssner, G.: Nord. med. Arch., 1902, p. 1.
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